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ABSTRACT
Objective: To evaluate therapeutic yield of tranexamic acid (TXA) injection and fluid co-load on the outcome of cesarean 
section (CS) conducted under spinal anesthesia 
Study Design : Prospective randomized comparative study.
Patients and Methods: The current included 174 primipara scheduled for elective CS under spinal anesthesia. Intravenous 
(IV) fluid co-load (15 ml/kg warm lactated ringer solution) started as fast drip during and continued after spinal anesthesia. 
Patients were randomly allocated into two equal groups: Group TXA received a loading IV dose of 500 mg TXA 20 
minutes before surgery followed by continuous TXA infusion at rate of 1 mg/kg/min till end of surgery. Group C did not 
receive prophylactic TXA, but both groups received a booster dose of 2 gm TXA if required. Patients were monitored for 
the frequency and severity of hypotension and dose of ephedrine used. Amount of bleeding since skin incision till 2-hours 
postpartum (PP), the frequency of patients had stopped PP bleeding till 2-hr PP and the total dose of oxytocin drugs and 
booster doses of TXA were recorded.
Results: Hypotension was recorded in 53 patients (30.5%); only 12 patients had blood pressure <80 mmHg. The lowest 
blood pressure, frequency of hypotension, time of occurrence and duration of hypotension and the used dose of ephedrine 
showed non-significant difference between both studied groups. The amount of perioperative bleeding was significantly 
lower in TXA group compared to control group. Twenty parturient had continued PP bleeding for more than 2 hours PP 
with significantly (p=0.038) lower frequency of bleeders in TXA group. All women had continued bleeding received 
booster doses of TXA with a significantly higher dose in control group compared to TXA group. 
Conclusion: Preoperative administration of TXA significantly reduced perioperative bleeding with significant reduction 
of consumption of TXA booster doses and utrotonics without affecting safety. Fluid coloading allowed reduction of the 
frequency and extent of hypotension concomitant with spinal anesthesia.
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INTRODUCTION                                                                 

Uterine blood flow is directly dependent on maternal 
blood pressure and maternal hypotension may have 
deleterious effects on the fetus. If sustained, it may lead 
to fetal endangerment and possibility of death. Therefore, 
maternal hypotension should always be treated. Despite the 
shorter duration of anesthesia associated with caesarean 
delivery, the potential for vasodilation, core-to-peripheral 
redistribution of body heat, and a resulting state of mild 
maternal hypothermia exists. Furthermore, it is well 

known that maternal body temperature is associated with 
neonatal body temperature. It is well known that ephedrine 
has thermogenic properties related to its beta stimulating 
properties. Also the vasoconstriction effect of ephedrine 
may have prevented the internal core-to-peripheral 
redistribution of heat [1-4].

Postpartum hemorrhage causes hospital morbidity; 
approximately 1% of women with spontaneous vaginal 
deliveries require transfusion, but the figure increases 
to 5% or 6% for women with instrumental deliveries or 
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caesarean sections. The risk of infection from transfused 
blood is considerably higher especially in countries that 
do not screen all blood for transfusion, and other adverse 
reactions related to blood transfusion are common, 
irrespective of country development [5-7].

Multiple studies reported the efficacy of tranexamic 
acid (TXA) used during various surgical procedures 
requiring blood transfusion or conservation; Sankar             
et al. [8] compared TXA (10mg/kg) as a preoperative bolus 
followed by 1mg/kg as a maintenance intraoperative 
dose versus placebo during orthognathic surgery and 
reported statistically significant reduction in blood loss 
and improved quality of surgical field with TXA. Wind 
et al. [9] found a statistically significant decrease in blood 
transfusion rate and in both immediate postoperative and 
day of discharge hematocrit levels in patients having TXA 
infusion compared to placebo. Roberts et al. [10] found early 
administration of TXA safely reduced the risk of death in 
bleeding trauma patients and is highly cost-effective. Vijay 
et al. [11] assessed the outcome of TXA given in a bolus 
dose of 500 mg 15 min before surgical incision followed 
by continuous infusion during major hip and femoral 
surgeries and concluded that TXA significantly reduces 
postoperative blood loss and transfusion requirements. 

Hypotension is the commonest problem with spinal 
anesthesia. Perioperative fluid therapy is an option to 
combat spinal anesthesia induced hypotension; however, 
there is still debit about type of fluid used either crystalloid 
or colloid and the timing of administration whether prior to 
spinal anesthesia as preload or during giving anesthesia as 
co-load. Multiple studied rejected the preload option and 
found co-loading is the ideal, another studies found colloid 
preload and crystalloid coloading did not significantly 
differ [12, 13].

Thus, the current comparative prospective study aimed 
to evaluate the therapeutic yield of preoperative TXA 
injection and continuous infusion with fluid co-load on 
the outcome of cesarean section conducted under spinal 
anesthesia.

PATIENTS AND METHODS                                      

The current prospective comparative study 
was conducted at Departments of Anesthesia and                       
Gynecology & Obstetrics, Benha University Hospital 
since Nov 2013 till June 2015. After approval of the study 
protocol by the Local Ethical Committee and obtaining 
fully informed written patients’ consents, 174 primigravida 
scheduled for elective CS with uncomplicated pregnancy 
were included in the study and divided into two equal 
groups. Demographic data including age, height and 
weight were determined preoperatively. All study 
participants underwent laboratory investigations including 

determination of complete blood count, hemoglobin 
concentration, serum liver enzymes, prothrombin time 
and concentration, clotting and bleeding times and serum 
urea and creatinine. All laboratory investigations were 
conducted at hospital lab. Exclusion criteria included pre-
eclampsia, any major systemic disease, contraindication to 
regional anesthesia or allergy to used medications. Also, 
anemic patients or those had hematological abnormalities 
or coagulation diathesis, chronic liver or kidney disease 
were excluded from the study 

All parturient received spinal anesthesia using 10 mg 
bupivacaine 0.5% injected through spinal needle, 25 G, 
inserted in the L34- or L 45- interspace. Intravenous fluid 
co-load was given in a dose of 15 ml/kg warm lactated 
ringer solution started as fast drip during and continued 
after spinal anesthesia. 

Patients were randomly, using sealed envelops, 
allocated into two groups: Group TXA received a loading 
intravenous dose of 500 mg TXA 20 minutes before surgery 
followed by continuous TXA infusion at rate of 1 mg/kg/
min till the end of surgery. Group C included patients who 
did not receive prophylactic TXA. Both groups received 
a booster dose of 2 gm TXA was given if required during 
surgery and till 2-hours after the end of surgery. 

Patients monitoring included the following:

1. Blood pressure measures including systolic 
arterial blood pressure (SAP), diastolic arterial blood 
pressure (DAP) and mean arterial blood pressure (MAP) 
were continuously monitored non-invasively till the 
end of surgery. Hypotension defined as systolic blood                           
pressure <100 mmHg was treated with ephedrine. 

2. Spinal block effectiveness data was monitored for 
the time of onset of sensory and motor block and the height 
of maximum sensory block was recorded after 30 min and 
the grade of motor block according to modified Bromage 
scale [14].

3. The effectiveness of the study protocol was evaluated 
as the following items: 

a. Amount of bleeding since skin incision till start of 
placental separation and since separation of placenta till 
2-hours PP as judged by the following method:

- Calculation of the actual blood loss (ABL) was 
calculated from a modification of the Gross formula 
(16): ABL = BV [Hct (i) - Hct (f)]/ Hct (m) where BV 
was the blood volume calculated according to the                                      
equation: BV = Body weight (kg)x70 ml/kg (17), Hct (i),  
Hct (f), Hct (m) were the initial, final and mean of initial 
and final hematocrite values, respectively [18].     
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The frequency of patients who had stopped PP bleeding 
till 2-hr PP. 

Rescue uterotonic was provided in form of slow 
injection of oxytocin 5 IU diluted to 3 ml with normal 
saline. The frequency of rescue uterotonic used since 
separation of placenta till 2-hours PP was reported.

The total dose of administration of oxytocin and TXA 
used as booster dose; if any was determined.

Neonatal outcome evaluation including Apgar score               
at 1 and 5 minutes, the need for resuscitation and/or 
admission to neonatal intensive care unit (NICU). 

Spinal anesthesia-related side effects; nausea, vomiting, 
respiratory depression or shivering were recorded and 
managed. Also, the frequency of side effects related to the 
use of TXA was recorded.

Statistical analysis 

Sample Power was calculated according to Kraemer & 
Thiemann (19) using their proposed figure showed that the 
sample size for 60% power would require an N of 31/group 
and 80% power would require an N of 51/group. This 
hypothesis was documented by Murphy & Myors (20). 
Considering excessive bleeding is uncommon event with 
cesarean section so, from a standard nomogram, a sample 
size of 87 patient per group was determined to be sufficient 
to give the trial 80% power to detect a difference at                                                                                                                            
the 5% significance level (21). Obtained data were presented 
as mean±SD, ranges, numbers and ratios. Results were 
analyzed using paired t-test for within group variability and 
Wilcoxon; ranked test for unrelated data (Z-test) and Chi-
square test (X2 test) paired t-test for variability between 
groups. Statistical analysis was conducted using the SPSS 
(Version 15, 2006) for Windows statistical package. P 
value <0.05 was considered statistically significant.   

RESULTS                                                                                

There were no significant statistical differences 
between both groups as regard maternal age, weight, 
parity, gestational age, and indications of cesarean 
sections. All patients passed smooth intraoperative 
course without complications within a mean duration of 
surgery 466.6±; range: 3055- minutes with no significant 
difference between both studied groups.

No significant differences were noted between both 
groups regards the time till onset of sensory block and 
mean level of maximal sensory block, time till onset and 
duration of motor block and the distribution of patients 
among Bromage motor block grades showed non-
significant difference between studied groups.

Hypotension was recorded in 53 patients (30.5%); 
only 12 patients had severe hypotension with blood 
pressure <80 mmHg. The lowest blood pressure 
estimated and the frequency of hypotension showed 
non-significant (p>0.05) difference between both study 
groups. Time of occurrence and duration of hypotension 
and the used dose of ephedrine showed non-significant 
(p>0.05) difference between both studied groups.          

The amount of perioperative bleeding was 
significantly lower in TXA group compared to control 
group, irrespective of the method of estimation. 
Moreover, the mean decrease of hematocrite value was 
significantly lower in TXA group compared to control 
group. However, amount of blood loss determined using 
the gravimetric method was non-significantly higher 
compared to calculated ABL in both groups, ( Fig. 1)

Twenty parturient had continued PP bleeding for 
more than 2 hours PP; 14 in control group and 6 in TXA 
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group with significantly (X2=3.285, p=0.038) lower 
frequency of bleeders in TXA group. 

Mean 1-min and 5-min Apgar score was non-

significantly (Z=1.204 & 1.508, respectively, p>0.05) 
different between both groups. Twelve patients developed 
nausea and two of them had an attack of vomiting 
and had responded to intravenous metochlopramide. 
Seventeen patients had mild shivering, but no respiratory 
depression was recorded in either group. There was non-
significant difference between both studied groups as 
regards spinal block-related side effects. No thrombotic 
complications were reported in TXA group.  

With regard to spinal related side effects, 
nausea occur in 32 patients (18.3%), 17 in                                                                            
control group (53.1%) and 15 patients in tranexamic 
group (46.8%) only 5 patients develop vomiting and 
respond to single dose of onadnosterone (4 mg). 40 
patients (22.9%) in the study develop shivering, 22 
patients (55%) in control group and 18 patients (45%) 
in tranexamic group and patients responding to 25 
mg pethidine I.V. There is no significant difference                                                                
between 2 groups in spinal related side effects.  

DISCUSSION                                                                  

The current study was bi-armed aiming to evaluate 
the impact of fluid coload on spinal block related 
hypotension and to determine the effect of TXA therapy 
according to the used protocol on intraoperative and 

All women who had continued bleeding received 
booster doses of TXA with a significantly (Z=2.220, 
p=0.026) higher dose in control group compared to TXA 
group, (Fig. 2).

postoperative bleeding. As regards hypotension, the 
commonest complication of spinal anesthesia, the 
ideal timing for fluid therapy to combat for occurrence 
and severity of hypotension is still a matter of debate; 
Dyer et al. [22] compared preload and coload during 
spinal anesthesia for CS and found coload group 
significantly required a lower median dose and a lower 
median number of ephedrine doses for the treatment of 
maternal hypotension pre-delivery. On the other hand, 
Siddik-Sayyid et al. [23] reported non-significantly 
higher incidence of hypotension (68% vs. 75%) and 
of severe hypotension (16% vs. 22%) with coloading 
compared to preloading. On contrary and in support 
of coloading, Banerjee et al. [24] retrieved randomized 
controlled trials that compared a fluid preload with 
coload in patients undergoing spinal anesthesia for 
elective CS and reported non-significantly reduced 
frequency of hypotension with coloading.

In support of fluid co-loading, the current study 
reported a frequency of hypotension of 30.7% and 
of sever hypotension (<80 mmHg) of 22.6% of those 
had hypotension. Such effect of coloading was also 
manifested as reduction of the frequency and total dose 
of ephedrine used and was beneficial for maintaining 
good fetal perfusion which reflected as high Apgar 
scores detected at one and five minutes after delivery. 
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Xu et al. [33] tried intravenous injection of 10 mg/kg 
TXA immediately before CS and found blood loss in 
the period between the end of CS and 2 h postpartum 
was significantly lower in the TXA group than in the 
control group and PP hemorrhage stopped in 75.6 % 
of controls and in 92% in TXA group with significant 
difference in favor of TXA. 

In contrary to the obtained results and these reported 
in literature; Shahid & Khan [34] found TXA injection 
significantly reduced the amount of blood loss during 
SC, but it did not significantly reduce blood loss after 
CS and its use was not associated with any side effects 
or complication like thrombosis. This difference could 
be attributed to the dose used or the timing of injection 
and may indicate the need and manifest the advantage 
of the continued use of TXA infusion similar to the 
applied current study protocol.

CONCLUSION                                                            

It could be concluded that preoperative administration 
of TXA as a loading dose and continuous infusion 
significantly reduced perioperative blood loss with 
significant reduction of consumption of TXA booster 
doses and utrotonics without affecting safety. Fluid 
coloading allowed reduction of the frequency and extent of 
hypotension concomitant with spinal anesthesia. Wherever 
possible, estimation of amount of blood loss depending 
on the change of hematocrite value is preferable for 
determination of amount of blood loss and the requirement 
for replacement therapy.
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